Expression and characterization of the extracellular Ca(2+)-sensing receptor in melanotrope cells of Xenopus laevis.
The extracellular Ca(2+)-sensing receptor (CaR) is expressed in many different organs in various species, ranging from mammals to fish. In some of these organs, this G protein-coupled receptor is involved in the control of systemic Ca(2+) homeostasis, whereas in other organs its role is unclear (e.g. in the pituitary gland). We have characterized the CaR in the neuroendocrine melanotrope cell of the intermediate pituitary lobe of the South African clawed toad Xenopus laevis. First, the presence of CaR mRNA was demonstrated by RT-PCR and in situ hybridization. Then it was shown that activation of the CaR by an elevated extracellular Ca(2+) concentration and different CaR-activators, including L-phenylalanine and spermine, stimulates both Ca(2+) oscillations and secretion from the melanotrope. Furthermore, it was revealed that activation of the receptor stimulates Ca(2+) oscillations through opening of voltage-operated Ca(2+) channels in the plasma membrane of the melanotropes. Finally, it was shown that the CaR activator L-phenylalanine could induce the biosynthesis of proopiomelanocortin in the intermediate lobe. Thus, in this study it is demonstrated that the CaR is present and functional in a defined cell type of the pituitary gland, the amphibian melanotrope cell.